Physical and functional interactions between liver X receptor/retinoid X receptor and Sp1 modulate the transcriptional induction of the human ATP binding cassette transporter A1 gene by oxysterols and retinoids.
The lipid transporter ATP binding cassette transporter A1 (ABCA1) promotes the efflux of cellular phospholipids and cholesterol to lipid-free apolipoprotein A-I and thus initiates the biogenesis of high-density lipoprotein (HDL). The expression of the ABCA1 gene is controlled, coordinately with other genes of HDL metabolism, by liver X receptor/retinoid X receptor (LXR/RXR) heterodimers and their ligands oxysterols and retinoids. In the present study, we show that the oxysterol/retinoid-induced transcription of the ABCA1 gene is modulated by the ubiquitous transcription factor Sp1 that binds to the proximal ABCA1 promoter, adjacently to the LXR/RXR responsive element. The response of the ABCA1 gene to oxysterols/retinoids as well as the ligand-inducible recruitment of Sp1 and RXRalpha/LXRalpha heterodimers to the ABCA1 promoter was blocked by mithramycin A, a well-known Sp1 inhibitor. Using SL2 cells which lack endogenous Sp1, we showed that activation of the ABCA1 promoter by LXRalpha/RXRalpha heterodimers and their ligands requires Sp1. Functional interactions between these factors were demonstrated using the GAL4 transactivation system. Using both in vitro and in vivo assays, we show that physical interactions between Sp1 and LXRalpha require the N-terminal region of LXRalpha, which includes the AF1 and DNA binding domains and two different domains of Sp1: the transactivation domain B and the DNA binding domain. Overall, the present study revealed a novel mechanism of regulation of the human ABCA1 transporter which involves synergistic interactions between oxysterol/retinoid-inducible hormone nuclear receptors and the transcription factor Sp1.